Structural Basis for Glycerol Efflux and Selectivity of Human Aquaporin 7.
The aquaglyceroporin 7 (AQP7) facilitates permeation of glycerol through cell membranes and is crucial for lipid metabolism in humans. Glycerol efflux in human adipocytes is controlled by translocation of AQP7 to the plasma membrane upon hormone stimulation. Here we present two X-ray structures of human AQP7 at 1.9 and 2.2 Å resolution. The structures combined with molecular dynamics simulations suggest that AQP7 is a channel selective for glycerol and that glycerol may hamper water permeation through the channel. Moreover, the high resolution of the structures facilitated a detailed analysis of the orientation of glycerol in the pore, disclosing unusual positions of the hydroxyl groups. The data suggest that glycerol is conducted by a partly rotating movement through the channel. These observations provide a framework for understanding the basis of glycerol efflux and selectivity in aquaglyceroporins and pave the way for future design of AQP7 inhibitors.